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ABSTRACT
Commercial fishing in Illinois waters of Lake Michigan was monitored from July 1989
through June 1991. Biologists accompanied commercial fisherman on 104 fishing trips and
observed the lifting of 141 miles of net. Estimated total incidental catches (including fishing
for yellow perch and bloater chubs) during the first year of the study were 713 chinook
salmon, 3288 lake trout, and 189 brown trout. During the second year the estimated catches
were 404 chinook salmon, 2900 lake trout, and 298 brown trout. Of the catch of chinook
salmon 80% occurred during fall (September 1 through November 14) on trips when yellow
perch was the target species. Only 4% of the chinook salmon were in excellent condition
when captured. Nets were often set and lifted on the same day during fall of both years. Daily
catch rates in nets set for yellow perch during fall were 0.41 when the nets were set and lifted
on the same day and 4.96 when nets were set and lifted on different days. Lake trout was the
only salmonid species caught in significant numbers during fishing for bloater chubs. Esti-
mated catches of lake trout during bloater chub fishing were 2100 in the first year of the study
and 2363 in the second year. One-third of observed lake trout were in excellent condition
when captured.
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INTRODUCTION
Commercial fishermen use gill nets to catch yellow perch and bloater chubs in Illinois'
waters of Lake Michigan. It is known that these commercial fishing operations kill some salmon
and trout, but commercial fishermen and sport fishermen disagree sharply about the magnitude
of the problem. The sport species most affected are lake trout and chinook salmon. Most inci-
dental mortality of lake trout occurs in nets set for bloater chubs, while most incidental mortality
of chinook salmon occurs in nets set for yellow perch. It is the latter that has caused the greatest
concern.
This incidental salmonid mortality has also been a concern in other areas. Brazo (1986)
estimated that from August 21 through November 26, 1985, 76,000 juvenile chinook salmon
were caught by commercial gill nets in Indiana waters of Lake Michigan. Incidental catch rates
in that study, expressed as chinook salmon captured per 1000 feet of gill net per night, ranged
from 0.26 in November to 16.53 in September (monthly averages). In the following year inci-
dental catch rates observed in Indiana waters were markedly lower (Brazo 1987), with an esti-
mated incidental harvest of 11,484 chinook salmon (excluding February, March, July, and
December). Observed catch rates in Indiana during 1986 dropped below 1.00 during all months
except September when the incidental catch rate reached 1.31 per 1000 feet per night. Because
of differences between monitoring methods employed in 1985 and 1986, it is unclear to what
extent actual incidental catch rates differed between those two years. The Wisconsin Department
of Natural Resources found that during August through December of 1984 through 1987 the inci-
dental catch rate in Wisconsin waters was approximately two chinook salmon per 1000 feet of
net per lift (Mike Coshun, WDNR, personal communication). This is not directly comparable to
the figures given above for Indiana because the rate is expressed in catch per 1000 feet per lift,
rather than catch per 1000 feet per night. However, since gill net sets during fall are typically
one or two nights, it can be said that the Wisconsin results were comparable to those from
Indiana during 1986.
Commercial fishing in Illinois waters of Lake Michigan is limited to a maximum of five
active licensed commercial fishing crews. Each license is limited to an annual combined harvest
(yellow perch and bloater chubs) of 70,000 pounds, of which no more than 55,000 pounds may
be yellow perch. At the start of the present study (July 1989) only four fishermen were active
(Table 1) and by the end of the first year one license had been suspended (Schweig), leaving only
three active commercial fishing crews. This contrasts with the situation during 1985 in Indiana
where 20 commercial fishing licenses were issued, with nine or ten of those reporting annual har-
vests of yellow perch in excess of 50,000 pounds (Brazo 1986).
Investigations of incidental losses of sport fish in commercial gill nets have been con-
ducted on a limited basis by the Illinois Department of Conservation, but prior to this study there
existed no precise estimates of the number, species composition, and size distribution of sport
fish killed in this way in Illinois' waters. Moreover, little information was available about sea-
sonal patterns or about the relationships between incidental catch rate and specific variables such
as mesh size, net height, and duration (number of nights) of fishing.
This study was designed to provide estimates for Illinois waters of a) the numbers (by spe-
cies) of sport fish caught in commercial gill nets and b) the size and age distributions of those
fish. It was also designed to provide information about the relationship between incidental sport
fish mortalities and time of year, depth, water temperature, duration of gill net sets, and net con-
struction.
METHODS
Data Collection
Commercial gill nets were monitored by biologists employed by the Illinois Natural His-
tory Survey for two years, from July 1, 1989, through June 30, 1991. INHS biologists monitored
104 of 1018 days of fishing by Illinois commercial fishermen and directly observed the lifting of
141 miles of gill net (Table 2).
Biologists boarded the commercial fishing boats dockside on randomly selected dates.
Monitoring dates were selected at random within the following four seasons: summer (July 1
through August 31), fall (September 1 through November 14), winter (November 15 through
March 20), and spring (March 21 through June 30). Seasons differed in intensity of monitoring,
with fall receiving the most attention because it was expected that the incidental catch problem
would be greatest during that time. For each randomly selected monitoring date the commercial
boat to be monitored was selected from those believed to be currently active (periods of pre-
sumed inactivity are listed in Table 3). Boats were selected in rotation, but with the order of
rotation determined randomly for each cycle. This method of selecting boats assured that each
boat would be monitored in approximate proportion to its fishing activity, that each would be
monitored regularly, and that fishermen could not predict the date of the next monitoring trip.
On a date selected for monitoring, the biologist arrived unannounced prior to expected departure,
usually around 5:00 a.m.
Monitoring of gill nets being lifted was not always possible on scheduled dates. The biolo-
gist always arrived early, but on a few occasions (Table 4) the fishing boat had departed before
his arrival. On other, more frequent, occasions the biologist arrived on a day when no fishing
was to be conducted. The determination that no fishing was to be conducted was made by the
biologist, usually after waiting at least two hours and speaking with the fishing crew. Finally, on
several occasions the biologist rode the boat on a day when gill nets were set but none were
lifted. During the first year of the study (July 1, 1989, through June 30, 1990), whenever a fish-
ing trip was missed, the boat was idle on a day scheduled for monitoring, or nets were set but
none were lifted, the biologist returned the following day and each subsequent day until he was
able to successfully monitor a day of fishing. During the second year that practice was discon-
tinued; days when monitoring was not possible were not followed by return visits. Instead, the
number of scheduled dates was greatly increased so that the desired number of successful
monitoring trips could be obtained. On nine dates, monitoring dates were set by prior arrange-
ment with the fisherman.
During each monitoring trip, data were recorded on the form reproduced here as Figure 1.
Fishermen typically lifted one gang of nets, although occasionally two or three gangs were lifted.
For each gang the biologist recorded date and time of set, date and time of lift, depth, surface and
bottom water temperatures, location (Loran C), amount of net (broken down by net material,
mesh size, and height in number of meshes), and harvested weight of target species.
When possible, the biologist recorded length, weight, clipped fins, sex, lamprey marks,
condition, and height in the net (i.e., distance in meshes from the lead line of the net) of salmo-
nids. The biologist observed all nets from the time they emerged from the water until they were
on board and was able to count and record the species of any fish that fell from the net after it
left the water but before it arrived on board. Sex was not determined for live fish and some
information was not recorded when weather made measurements impossible.
Statistical Methods
Catch rates, expressed as numbers of fish per fishing trip, were determined for monitored
fishing trips. Total harvests of each salmonid species were estimated by direct extrapolation of
observed catch rates to all reported fishing trips. Fishing for yellow perch and fishing for bloater
chub were analyzed separately.
Estimates of total annual incidental catches of each salmonid species during fishing for
yellow perch were formed following standard statistical methods for stratified random samples
(Cochran 1977). The sampling unit was the fishing trip. Commercial fishermen reported 902
trips in pursuit of yellow perch (899 for yellow perch alone and three for both species) during the
study period (Table 5). Of those, 100 were monitored. Fishing trips were stratified by season
and fisherman, so all trips by one fishermen during one season formed one stratum. Within each
stratum the incidental catch rate (R) was computed for each salmonid species. Incidental catch
rate was the total catch (C) of the species during monitored trips divided by the number of moni-
tored trips (M).
R = C/M.
Only trips for which yellow perch was the sole target were considered in computation of the inci-
dental catch rates. The estimated total incidental catch (T) of each salmonid species within any
stratum was incidental catch rate multiplied by the reported number (N) of fishing trips.
T=RxN.
This calculation included all trips for which yellow perch were sought, including those for which
bloater chubs were also sought. Those estimates by strata were summed to yield estimates of
total annual incidental catches. For two strata, Atkinson in summer 1989 and Kogut in winter
1990-91, no fishing trips were monitored. In those cases the incidental catch rates were esti-
mated by averaging the observed incidental catch rates for the other fishermen during the same
season of the same study year. Incidental catches of zero are shown for Schweig after January
1990, because his license was suspended at that time.
For bloater chubs a single incidental catch rate was computed for each salmonid species,
based on all four monitored trips where bloater chubs were the sole target. Total incidental catch
for each species was then estimated for each fisherman in each season by multiplying the
combined catch rate by that fisherman's reported number of fishing trips in pursuit of bloater
chubs during that season (including trips where both species were sought). The estimates
derived for bloater chub fishing should be used with extreme caution. They are based on very
little data (four monitoring trips) which, for reasons reviewed below in Discussion, may not have
been representative.
The validity of the estimates reported here rests on two assumptions, 1) that the commer-
cial fishermen accurately reported the dates on which they fished and 2) that the commercial
fishermen did not alter their fishing activity on days when they were monitored.
Standard errors of the estimated total annual inqidental catches during yellow perch fishing
were estimated using the procedure for stratified random samples presented by Cochran (1977).
Those estimates required a mean and standard deviation for each stratum. Where means were
not available (i.e., in strata for which no monitoring data were available) averages of observed
means for the other fishermen during the same season were used. Where standard deviations
were not available (i.e., in strata where at most one monitoring trip was made) averages of
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observed standard deviations for other fishermen during the same season were used. The
95%-confidence intervals for total annual catch were approximated by taking the total estimated
annual catches plus and minus two estimated standard errors.
Confidence intervals were computed for estimated catches during bloater chub fishing by
considering the four monitored trips when bloater chubs were the sole target as a simple random
sample from all trips in pursuit of bloater chubs and applying standard methods for simple ran-
dom samples (Cochran 1977).
RESULTS
Yellow perch were the sole target species in 98 of 104 monitoring trips and 899 of all 1018
reported trips. Bloater chubs were the sole target species during four monitoring trips and 116 of
all reported trips. In two monitored trips and three reported trips, both species were sought (Tab-
les 2 and 5).
Depths and water temperatures selected by commercial fishermen seeking yellow perch
varied widely during the year, with deeper sites selected during winter months than during the
summer (Figure 2). Lengths of gill net gangs averaged approximately one mile (Table 2). The
duration of sets varied seasonally, with longer sets occurring during the winter months (Figure 2,
Table 2). On several days during the summer and fall of each year nets set for yellow perch were
set and lifted on the same day (Figure 2, Table 2). Net characteristics often varied within indi-
vidual gangs. Both monofilament and multifilament nylon nets were used and mesh sizes
(stretch measure) ranged from 2-5/16 inches to 2-3/4 inches, but the overwhelming majority of
gill net was monofilament net of either 2-3/8 or 2-7/16 inch mesh (Table 6). Most nets were 15
meshes deep. Fishing for bloater chubs was confined to late fall, winter, and early spring, and
took place exclusively in water deeper than any chosen for yellow perch fishing. Nets set for
bloater chubs were typically set for longer periods than those set for yellow perch (Table 2).
We estimate that 1117 chinook salmon, 6188 lake trout, and 487 brown trout were cap-
tured in commercial gill nets during the two-year study period. Table 7 shows estimates for each
fisherman during each season of each study year. Estimates are presented for each year of the
study in Table 8, along with 95% confidence intervals. Incidental catches of rainbow trout and
brook trout were insignificant (only three rainbow trout and one brook trout were seen in the nets
that were monitored). No coho salmon were observed in commercial nets during this study.
Estimated catches varied seasonally, as expected. Incidental catches of chinook salmon
and brown trout were significant only during the fall and only when the target species was yel-
low perch (Figure 3, Table 7). Eighty percent of the estimated total catch of chinook salmon and
56% of the estimated total catch of brown trout occurred during fall (September 1 through
November 14) on trips when yellow perch was the target species. Lake trout were caught during
yellow perch fishing in all seasons except summer (Figure 3, Table 7).
Lake trout was the only salmonid caught in significant numbers during fishing for bloater
chubs. We estimate that 4463 trout were caught by fishermen seeking bloater chubs during the
two years of this study, with approximately equal numbers caught each year (Table 8). The esti-
mates of incidental harvest of lake trout during bloater chub fishing are based on few samples;
four fishing trips were monitored when bloater chubs were the sole target and two were
monitored when both yellow perch and bloater chubs were sought.
During fishing for yellow perch catch rates of chinook salmon, expressed as number per
1000 feet of net per night, were low (Table 9). The highest catch rate observed in a single gang
was 6.67 chinook salmon per 1000 feet of a net set one night. If nets set and lifted on the same
day are disregarded, the overall observed catch rates during September were 0.97 (in 1989) and
0.33 (in 1990). Overall catch rates in October were 0.12 (in 1989) and 0.47 (in 1990). Incidental
catches of chinook salmon were significantly higher when nets were set over at least one night
than when nets were set and lifted on the same day. The average daily catch of chinook salmon
during fall (data for September 1 through November 14 of both years combined) was 0.41 when
nets were set and lifted on the same day (17 observed occasions) and 4.96 when nets were in the
lake for at least one night (24 observed occasions). In an unpaired t-test these means were signif-
icantly different (p = 0.04).
The present data do not show a clear relationship between chinook salmon catch rate and
mesh size or net material. Because of high day-to-day variability in incidental catch rates, com-
parisons within individual gangs are needed to assess the importance of those factors. Table 9
displays data for all gangs in which chinook salmon were observed, with catch rates computed
separately for all mesh sizes and net materials present in each gang. No combination of mesh
size and net material showed significantly and consistently higher catch rates than the others.
In nets set for bloater chubs catch rates of lake trout, expressed as number of fish per 1000
feet of net per night, were surprisingly consistent. Six separate gangs of nets were observed on
six different days (Table 2). The catch rates ranged from 0.60 to 1.44.
Lengths of captured salmonids are summarized in Table 10. Lake trout length was highly
variable while chinook salmon and brown trout were, with a few exceptions, similar in length.
Most captured chinook salmon had been stocked during the year of capture.
Ages of captured chinook salmon were estimated based on size and date at capture. One
hundred twenty seven (94%) of the captured individuals were taken in fall or winter (September
through February) and were under 16 inches in length. Those individuals are assumed to have
been stocked during the year of capture. Six (4%) were taken in May or June and exceeded 12
inches; those fish were assumed to have been stocked the preceding year. The remaining two
captured chinook salmon (16.8 inches taken in September and 18 inches taken in November) had
probably also been stocked the preceding year, although they may have been particularly fast-
growing juveniles. The ages of lake trout were not estimated, but fin clips (Table 11) together
with lengths would allow ages to be inferred.
Incidentally caught salmonids did not tend to be close to the float line (Table 12). The
modal height was 8 meshes for chinook salmon, 10 meshes for lake trout, and 12 meshes for
brown trout (most nets were 15 meshes deep).
Although we cannot discount the possibility that fish fell from the nets during retieval but
before reaching the surface, it was the sense of the INHS biologist who did most of the monitor-
ing that few fish did so. Few fish fell from the nets after the nets left the water. Forty-one of 384
observed lake trout fell out of the nets while only two of 141 observed chinook salmon and three
of 63 observed brown trout did so. It was sometimes possible to judge the condition of fish that
were observed falling from the net. This was the case for two of the three brown trout; one wasin excellent condition and one was dead. For lake trout, 33 of those falling out were in excellent
condition, 3 were in poor condition, and 3 were dead.
Approximately equal numbers of males and females of all species were caught (Table 13).
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Chinook salmon and brown trout experienced high mortality rates in commercial gill nets,
but lake trout fared somewhat better (Table 14). Only 4% of incidentally caught chinook salmon
and 9% of brown trout were in excellent condition when captured. It is therefore reasonable to
use the estimated annual catches of those species as estimates of total mortality. In contrast, over
half of the lake trout were alive and 124 of 380 (33%) of those for which condition could be
determined were in excellent condition. Most of the observed lake trout mortality occurred in
nets set for yellow perch during the winter of 1990-91 (Table 15). The survival rate for lake
trout in nets set for bloater chubs was 59%, with 34% returned to the water in excellent condi-
tion.
DISCUSSION
The incidental catch of chinook salmon in commercial gill nets during 1989-91 in Illinois
waters of Lake Michigan was low in comparison with results reported for Indiana waters in 1985
or 1986 (Brazo 1986, 1987). Total estimated incidental catches of chinook salmon in Indiana
waters exceeded 76,000 in 1985 and exceeded 11,000 in 1986. We estimate that fewer than
1,000 chinook salmon were caught in Illinois waters during each year of this study. Observed
catch rates (number per 1000 feet per night) of chinook salmon during September in Indiana
waters were 16.53 in 1985 and 1.31 in 1986. Disregarding monitored trips during which nets
were set and lifted on the same day, we observed chinook salmon catch rates during September
of 0.97 in 1989 and 0.33 in 1990. The incidental catch rates observed during September 1985 in
Indiana have not been matched elsewhere. Concurrent data from Wisconsin waters, subsequent
data from Indiana, and the present results all show incidental catch rates below two fish per thou-
sand feet per night, in contrast to the estimated 16.53 fish per thousand feet per night reported for
Indiana waters during 1985.
Limitation of gill netting during September and October to daytime hours might reduce the
incidental catch of chinook salmon substantially. The frequent practice in Illinois during
1989-90 of lifting nets on the same day they were set produced lower incidental catches than
would have been observed if all nets had been fished for one or more nights. Chinook salmon
catch rates during fall were near zero in nets set and lifted on the same day. For nets set over-
night, catch rates (in fish per trip) were significantly higher, approximately five chinook salmon
per trip between September 1 and November 14.
The data suggest no other promising methods for achieving reductions in the incidental
catch of salmonids. Our data (Table 9) do not show a clear effect of net construction on inciden-
tal catch rates, although our catch rates were too low and the gear too homogeneous (Table 6) to
allow a conclusive comparison of catch rates in nets of different construction. Indiana fishermen
used mesh sizes as small as 2-1/4 inches (Brazo 1986) while Illinois fishermen observed during
1985 never used mesh sizes below 2-5/16 inches. Our data provide no basis for assessing
whether or not that difference explains all or part of the observed differences between Indiana
and Illinois waters in chinook salmon catch rates. Because most chinook salmon in the nets were
caught well below the float line (Table 12), it does not appear that moderate lowering of net
heights would result in substantially reduced catches..
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8Table 1. Commercial fishermen in Illinois.
Name Docking Location Vessel
Arthur Atkinson Waukegan Harbor Clifford J.
John Camalick Calumet Harbor Jay-Jay-Cee
Robert Kogut Chicago River V Spirit
Lawrence Schweig Chicago River Seeker
Table 2a. Tabulation of monitoring. All commercial fishing trips monitored during the pres-
ent study are listed here. For each gang of gill nets observed by an INHS biologist, the length
and number of nights it had been in the water are listed. Where the number of nights is zero,
nets were set and lifted on the same day. Asterisks denote gangs set for bloater chubs.
Date Fisherman Gang Length (ft) Nights
July 6, 1989
July 14, 1989
July 25, 1989
July 28, 1989
Aug. 3, 1989
Aug. 14, 1989
Aug. 17, 1989
Aug. 25, 1989
Sept. 5, 1989
Sept. 9, 1989
Sept. 17, 1989
Sept. 19, 1989
Sept. 21, 1989
Sept. 28, 1989
Sept. 29, 1989
Oct. 2, 1989
Oct. 5, 1989
Oct. 9, 1989
Oct. 11, 1989
Oct. 13, 1989
Oct. 14, 1989
Oct. 23, 1989
Oct. 23, 1989
Oct. 24, 1989
Nov. 6, 1989
Nov. 6, 1989
Nov. 8, 1989
Nov. 13, 1989
Nov. 20, 1989
Dec. 4, 1989
Camalick
Kogut
Schweig
Kogut
Camalick
Schweig
Camalick
Kogut
Atkinson
Schweig
Kogut
Camalick
Kogut
Atkinson
Camalick
Schweig
Camalick
Kogut
Atkinson
Schweig
Kogut
Atkinson
Schweig
Camalick
Atkinson
Schweig
Kogut
Camalick
Schweig
Camalick
1
1
1
1
2
1
1
I
1
1
I
1
1
2
1
1
2
I
1
1
2
1
1
2
1
1
1
2
1
1
1
1
1
1
1
2
1
4,400
8,500
10,000
4,000
4,000
7,500
5,000
5,000
4,800
3,000
5,000
10,000
9,500
7,800
9,000
3,000
3,000
7,400
10,000
6,000
6,500
4,000
2,000
2,000
5,500
4,100
3,000
3,000
3,000
8,400
4,000
5,000
4,000
6,200
3,600
2,700
6,200
1
1
1
1
1
1
0
1
1
1
0
1
2
1
1
1
1
2
0
1
1
1
1
1
1
0
0
0
0
2
3
0
0
1
0
0
0
... continued
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Table 2b. Tabulation of commercial monitoring, continued.
Date Fisherman Gang Length (ft) Nights
Dec. 15, 1989
Dec. 29, 1989
Jan. 10, 1990
Feb. 5, 1990
Feb. 12, 1990
Feb. 28, 1990
March 20, 1990
March 31, 1990
April 7, 1990
April 16, 1990
April 20, 1990
May 7, 1990
May 8, 1990
May 9, 1990
May 19, 1990
May 25, 1990
May 31, 1990
June 5, 1990
June 7, 1990
June 8, 1990
June 19, 1990
June 22, 1990
June 25, 1990
July 10, 1990
July 26, 1990
July 30, 1990
August 10, 1990
Kogut
Atkinson
Schweig
Camalick
Kogut
Atkinson
Kogut
Camalick
Atkinson
Camalick
Kogut
Camalick
Kogut
Camalick
Kogut
Camalick
Kogut
Kogut
Camalick
Kogut
Kogut
Kogut
Kogut
Kogut
Atkinson
Kogut
Kogut
1
1
2
1
1
*1
2
*1
1
2
1
1
2
1
1
1
1
1
1
1
2
1
1
2
3
1
1
1
1
1
1
2
3
1
2
1
2
1
2.
7,900
5,100
5,000
7,500
8,400
4,000
2,400
5,700
6,000
6,500
6,200
3,000
3,000
5,500
6,900
7,200
8,000
8,400
8,100
5,200
3,600
8,100
4,500
4,500
3,600
7,200
9,000
4,500
3,600
4,500
1,800
1,800
3,600
2,300
2,400
5,400
3,600
5,400
5,400
1
2
2
2
4
4
5
8
3
5
4
2
2
6
3
5
5
2
3
2
2
2
0
0
0
2
6
5
0
4
0
0
0
1
1
0
0
0
0
... continued
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Table 2c. Tabulation of commercial monitoring, continued.
Date Fisherman Gang Length (ft) Nights
August 16, 1990
August 24, 1990
Sept. 6, 1990
Sept. 7, 1990
Sept. 10, 1990
Sept. 11, 1990
Sept. 24, 1990
Sept. 26, 1990
Sept. 27, 1990
Oct. 1, 1990
Oct. 2, 1990
Oct. 5, 1990
Oct 12, 1990
Oct. 17, 1990
Oct. 22, 1990
Oct. 23, 1990
Oct. 25, 1990
Oct. 26, 1990
Oct. 30, 1990
Nov. 1, 1990
Nov. 6, 1990
Camalick
Atkinson
Camalick
Kogut
Atkinson
Atkinson
Kogut
Camalick
Camalick
Atkinson
Camalick
Kogut
Kogut
Kogut
Atkinson
Atkinson
Kogut
Atkinson
Camalick
Camalick
Kogut
1
1
2
3
I
I
2
3
1
2
1
2
1
2
1
1
1
2
1
1
2
3
I
2
1
1
2
3
1
2
1
1
2
3
1
2
1
1
3
12,000
3,000
2,000
2,000
9,000
5,400
3,600
3,600
3,600
3,600
3,600
3,600
3,600
5,400
3,600
7,200
3,000
3,000
9,600
4,500
4,500
3,600
5,400
5,400
3,600
3,000
3,000
3,000
2,000
2,000
3,600
3,840
3,840
3,880
3,600
1,200
12,000
3,600
3,600
2,400
1
0
0
0
1
0
0
0
1
1
1
1
0
0
0
1
1
1
2
0
0
0
0
1
1
0
0
0
1
1
0
0
0
0
1
0
1
0
0
0
... continued
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Table 2d. Tabulation of commercial monitoring, continued.
Date Fisherman Gang Length (ft) Nights
Nov. 13, 1990 Atkinson 1 4,000 1
2 5,000 1
Nov. 14, 1990 Camalick 1 9,600 1
Nov. 17, 1990 Kogut 1 2,700 0
2 2,700 0
3 1,800 0
Dec. 21, 1990 Kogut 1 4,500 0
Jan. 2, 1991 Kogut 1 5,400 0
Jan. 4, 1991 Kogut 1 4,500 1
Jan. 6, 1991 Kogut 1 4,500 2
Jan. 10, 1991 Kogut 1 4,500 1
Jan. 24, 1991 Atkinson *1 6,000 10
Jan. 28, 1991 Kogut 1 4,500 3
Jan. 30, 1991 Kogut *1 2,700 16
2 3,600 2
Feb. 1, 1991 Kogut 1 2,700 2
2 4,500 1
Feb. 6, 1991 Atkinson *1 7,000 5
March 1, 1991 Kogut *1 4,500 1
March 11, 1991 Atkinson 1 4,000 3
2 4,000 3
April 8, 1991 Atkinson 1 3,000 3
2 2,000 3
April 17, 1991 Camalick 1 8,400 1
April 19, 1991 Kogut 1 3,600 2
April 24, 1991 Camalick 1 10,800 2
May 16, 1991 Camalick 1 10,800 2
2 . 6,000 3
May 22, 1991 Kogut 1 4,500 2
May 28, 1991 Camalick 1 4,800 4
June 1,1991 Kogut 1 4,500 1
June 11, 1991 Kogut 1 4,500 1
June 18, 1991 Camalick 1 9,200 1
June 25, 1991 Kogut 1 4,500 1
12
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Table 3. Periods when commercial boats were considered inactive. During the periods shown
here individual fishing boats were considered inactive and were not subject to random visits.
The number of days of commercial fishing reported by each fisherman during those periods
are shown.
Total Reported
Reason fisherman was classi- number of fishing
Fisherman Dates fied as inactive days days
Atkinson 7/1/89-8/31/89 Atkinson operates a sportfish- 186 13
4/7/90-7/6/90 ing charter boat during the
4/29/91-6/30/91 spring and summer.
12/21/90-1/10/91 No fishing because of bad 21 0
weather.
Camalick 6/14/90-6/30/90 Vacation. 17 0
1/2/91-2/10/91 No fishing because of ice. 40 0
Schweig 7/1/89-7/15/89 Boat out of the water. 15 0
2/1/90-6/30/91 Commercial fishing license 150 0
suspended.
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Table 4. Missed fishing days. On these dates no monitoring was conducted although monitor-
ing trips were scheduled and fishing took place. In all cases but one, the fishing boat departed
before the arrival of the INHS biologist. The trip on 2/27/90 was missed because of a
misunderstanding between the fisherman and the INHS biologist.
Fisherman Date Time of arrival of INHS biologist
Kogut 7/15/89 0500 a.m.
Camalick 9/16/89 0520 a.m.
Atkinson 2/27/90 0500 a.m.
Camalick 3/27/90 0500 a.m.
Camalick 5/23/90 0410 a.m.
Camalick 6/9/90 0430 a.m.
Kogut 8/23/90 0430 a.m.
Kogut 9/18/90 0405 a.m.
Kogut 4/27/91 0435 a.m.
Kogut 5/6/91 0420 a.m.
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Table 5. Reported fishing days. For each fisherman reported numbers of fishing days for yel-
low perch (YP), bloater chub (BC), and both species are shown for each season (summer =
7/1-8/30, fall = 9/1-11/14, winter = 11/15-3/20, spring = 3/21-6/30) are shown.
Atkinson Camalick Kogut Schweig
YP BC both YP BC both YP BC both YP BC both
Year 1
summer 5 0 0 20 0 0 40 0 0 27 0 0
fall 38 0 0 34 0 0 46 0 0 50 0 0
winter 18 7 1 20 7 0 37 34 0 30 0 0
spring 10 1 0 30 3 0 72 3 0 0 0 0
Year 2
summer 24 0 0 23 0 0 47 0 0 0 0 0
fall 37 0 0 38 0 0 50 6 0 0 0 0
winter 20 4 0 20 10 0 47 40 1 0 0 0
spring 6 0 0 44 0 0 66 1 1 0 0 0
16
Table 6. Characteristics of gill nets used by commercial fishermen during monitored fishing.
Amounts (thousands of feet) of netting of various constructions are shown. Mesh sizes are in
inches (stretch measure). Netting was either monofilament or multifilament nylon. Most gill
nets were 15 meshes deep.
Mesh Size 2-5/16 2-3/8 2-7/16 2-1/2 2-9/16 2-3/4
Material
monofilament 3.8 303.1 337.8 15.0 0.8 1.6
multifilament 0.5 2.0 40.3 10.1 0.0 1.3
Table 7a. Summary of data for commercial fishing when the target species was yellow perch.
For each season the number of monitored fishing trips (excluding trips when both species were
sought) and the number of reported fishing trips (including trips when both species were
sought) are shown, together with observed and estimated catches (ch = chinook, It = lake trout,
bt = brown trout). Asterisks denote estimates derived using average catch rates of other fisher-
men during the same study year. In all other cases estimated incidental catches were derived
from observed catch rates for the soecified fishermen and season.
Season Fisherman
Year 1 (7/89 - 6/90)
Summer Atkinson
Camalick
Kogut
Schweig
Fall Atkinson
Camalick
Kogut
Schweig
Winter Atkinson
Camalick
Kogut
Schweig
Spring Atkinson
Camalick
Kogut
Schweig
Year 2 (7/90 - 6/91)
Summer Atkinson
Camalick
Kogut
Schweig
Fall Atkinson
Camalick
Kogut
Schweig
Winter Atkinson
Camalick
Kogut
Schweig
Spring Atkinson
Camalick
Kogut
Schweig
Monitored Fishing
trips observed catch
ch It bt
0
3
3
2
5
5
5
5
1
2
2
2
1
6
9
0
2
1
3
0
7
7
7
0
1
0
8
0
1
5
5
0
0
0
0
1
13
36
31
1
0
0
0
0
0
0
4
0
0
4
0
0
9
30
6
0
0
0
0
0
0
3
0
0
0
0
0
0
11
6
1
4
1
5
15
2
21
12
46
0
0
0
0
0
7
4
7
0
6
0
13
0
9
6
5
0
5
0
1
0
26
.5
5
0
0
0
3
0
0
0
0
0
All Fishing
trips estimated catch
ch It bt
5
20
40
27
38
34
46
50
19
20
37
30
10
30
72
0
24
23
47
0
37
38
50
0
20
20
48
0
6
44
47
0
*1
0
0
14
99
245
285
10
0
0
0
0
0
0
32
0
0
92
0
0
48
163
43
0
0
*0
0
0
0
26
0
0
*0
0
0
0
84
41
9
40
19
50
278
30
210
60
368
0
0
0
0
0
37
22
50
0
120
*76
78
0
54
53
47
0
*1
7
13
0
23
54
28
0
0
0
19
45
0
0
0
0
60
0
16
0
137
27
36
0
0
*4
18
0
0
0
0
0
17
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Table 7b. Summary of fishing when the target species was bloater chub. For each season the
number of monitored fishing trips (excluding trips when both species were sought) and the
number of reported fishing trips (including trips when both species were sought) are shown.
The numbers of each species (ch = chinook salmon, It = lake trout, bt = brown trout) observed
in monitored nets and estimated in all nets are shown. Estimated catches are based on
combined incidental catch rates for all fishermen during all seasons of both years.
Season Fisherman
Year 1 (7/89 - 6/90)
Summer Atkinson
Camalick
Kogut
Schweig
Fall Atkinson
Camalick
Kogut
Schweig
Winter Atkinson
Camalick
Kogut
Schweig
Spring Atkinson
Camalick
Kogut
Schweig
Year 2 (7/90 - 6/91)
Summer Atkinson
Camalick
Kogut
Schweig
Fall Atkinson
Camalick
Kogut
Schweig
Winter Atkinson
Camalick
Kogut
Schweig
Spring Atkinson
Camalick
Kogut
Schweig
Monitored Fishing
trips observed catch
ch It bt
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
1 1 49 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
2 1 98 0
0 0 0 0
1 0 3 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
All Fishing
trips estimated catch
ch It bt
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
8 4 300 0
7 4 263 0
34 17 1275 0
0 0 0 0
1 1 38 0
3 2 113 0
3 2 113 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
6 3 225 0
0 0 0 0
4 2 150 0
10 5 375 0
41 21 1538 0
0 0 0 0
0 0 0 0
0 0 0 0
2 1 75 0
0 0 0 0
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Table 8. Estimated incidental harvest of chinook salmon, lake trout, and rainbow trout. Esti-
mates together with approximate 95% confidence intervals are shown for yellow perch fishing
during each study year. Upper and lower bounds express 95% confidence intervals derived as
described in the text. Estimates for bloater chub fishing are based on only four monitoring
trips where bloater chubs were the sole target.
Fishing for Yellow Perch Fishing for Bloater Chubs
chinook lake brown chinook lake brown
salmon trout trout salmon trout trout
Year 1 (89-90)
estimate catch 685 1188 189 28 2100 0
lower bound 87 586 57 1 442 0
upper bound 1345 1790 321 60 3758 0
Year 2 (90-91)
estimated catch 372 537 298 32 2363 0
lower bound 53 387 106 1 498 0
upper bound 549 687 490 68 4226 0
Table 9a. Chinook salmon catch rates. Catch rates are expressed as number of chinook
salmon per 1000 feet of net. Data are shown for each of three mesh sizes (2-3/8 inches, 2-7/16
inches, and 2-1/2 inches stretch measure) and each of two net materials (monofilament nylon
and multifilament nylon). With each catch rate the number of chinook salmon caught (numer-
ator) and the length (thousands of feet) of net fished (denominator) are shown. Data are
shown only for gangs in which chinook salmon were caught; in all other gangs (the great
majority) the catch rate was zero. To derive catch rate in units of fish/1000'/night, divide the
catch rate shown by the number of nights of fishing. (*) Chinook salmon caught on 2/28/90
and 1/24/91 were caught in nets set for bloater chubs. (?) On 9/19/89 the combined number of
chinook salmon in the 2-3/8 and 2-7/16 mesh sizes was nine, but the number in each mesh
size was not determined.
2-3/8 2-7/16 2-1/2
date nights mono multi mono multi mono multi
7/25/89 1 0.1 =
1/10.0
9/19/89 1 0.9 = 8.9=
4/4.2 16/1.8
9/19/89 2 ?= ?= 0.3= 0.0=
?/7.0 ?/1.0 3/1.0 0/0.5
9/21/89 1 6.7 =
30/4.5
9/28/89 1 0.2 = 0.0=
5/2.5 0/0.5
9/28/89 1 1.0= 1.0 =
2/2.0 1/1.0
10/5/89 1 0.2 = 0.0 =
1/5.5 0/1.0
10/13/89 1 0.0 = 0.2 =
0/0.9 1/4.6
10/24/89 2 0.2= 1.7= 0.0=
1/6.7 2/1.2 0/0.5
11/6/89 0 0.5= 2.0 =
1/2.0 4/2.0
11/8/89 0 0.3 =
1/4.0
2/28/90 °  8 0.2 =
1/5.7
.... continued
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Table 9b. Chinook salmon catch rates, continued.
date nights
6/8/90
6/19/90
6/25/90
8/16/90
9/10/90
9/11/90
9/11/90
9/27/90
10/1/90
10/2/90
10/12/90
10/12/90
11/1/90
11/13/90
11/14/90
.1/24/91*
5/16/91
5/28/91
6/18/91
6
5
4
1
1
1
1
1
1
2
0
1
1
1
1
10
3
4
1
2-3/8 2-7/16 2-1/2
mono multi mono multi mono multi
0.0 =
0/0.9
0.0 =
0/5.4
0.4 =
2/4.5
0.2 =
1/4.5
0.2 =
1/5.0
0.8 =
3/3.6
1.3 =
6/4.6
0.4 =
2/5.4
3.3 =
10/3.0
0.3 =
2/6.0
0.2 =
1/6.0
0.2 =
1/4.8
0.1 =
1/9.0
0.2 =
1/5.0
0.3 =
1/3.6
1.1 =
4/3.6
0.3 =
1/3.6
0.3 =
1/3.6
0.7 =
2/3.0
0.2 =
1/5.0
0.6 =
1/1.8
0.7 =
6/9.0
0.2 =
1/5.0
0.3 =
1/3.6
0.2 =
1/6.0
0.4 =
1/2.7
0.0 =
0/2.0
0.8 =
3/3.6
0.0 =
0/0.2
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Table 10. Lengths (inches) of captured salmonids. Data are shown here for all salmonids that
were observed during this study and that could be measured.
brook trout brown trout chinook lake rainbow
salmon trout trout
Year 1 (89-90)
average length 11.9 13.9 10.7 19.2 9.4
number measured 1 18 84 163 2
minimum length 11.9 9.8 9.3 9.8 8.8
maximum length 11.9 19.1 16.8 35.4 10.0
Year 2 (90-91)
average length - 15.2 11.3 18.7 -
number measured 0 41 51 170 0
minimum length - 10.3 7.3 8.5
maximum length - 25.0 18.0 34.0 -
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Table 11. Fin clips observed on captured salmonids. For each species the number of occur-
rences of each fin clip is shown for each study year (1 = 7/89-6/90, 2 = 7/90-6/91).
brook brown chinook lake rainbow
trout trout salmon trout trout
year: 1 2 1 2 1 2 1 2 1 2
clip
ad 0 0 0 0 0 0 11 19 0 0
add 0 0 0 0 0 0 1 0 0 0
ad lp 0 0 0 0 0 0 16 9 0 0
ad lv 0 0 0 0 1 0 15 8 0 0
ad lv rv 0 0 0 0 0 0 0 1 0 0
ad lv rp 0 0 0 0 0 0 1 0 0 0
ad rp 0 0 0 0 0 1 9 9 0 0
ad rv 0 0 0 0 0 0 7 15 0 0
d 0 0 0 0 0 0 10 20 0 0
d lv 0 0 0 0 0 0 6 2 0 0
drp 0 0 0 0 0 0 3 0 0 0
lp 0 0 0 2 1 0 35 9 0 0
lprp 0 0 0 1 0 0 2 0 0 0
lprv 0 0 0 0 0 0 1 0 0 0
Iv 0 0 0 0 0 0 10 23 0 0
Ivrp 0 0 0 0 1 0 0 3 0 0
Iv rv 0 0 0 0 0 0 6 4 0 0
rp 0 0 0 1 0 1 6 5 0 0
rv 0 0 0 0 0 3 20 34 0 0
none 1 0 18 37 84 46 3 6 2 0
unknown 0 0 2 4 1 2 34 18 1 0
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Table 12. Vertical distributions of salmonids in gill nets. For each species the total number of
fish entangled at each elevation (measured in meshes from the lead line) is shown. Data for
two years are combined.
Elevation brook brown chinook lake rainbow
(meshes) trout trout salmon trout trout
1 0 0 1 0 0
2 0 0 1 0 0
3 0 1 1 1 0
4 0 0 2 3 0
5 0 2 1 2 0
6 0 0 4 4 0
7 0 2 2 7 0
8 0 4 15 9 0
9 0 1 9 3 1
10 0 6 6 21 1
11 0 3 6 6 0
12 1 7 10 11 0
13 0 0 8 3 0
14 0 3 1 1 0
15 0 0 1 2 0
16 0 0 1 0 1
17 0 2 0 0 0
unknown 0 34 72 308 0
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Table 13. Sex of salmonids observed in commercial gill nets. Data are shown here for all
salmonids that were observed during this study and that died during capture.
brook brown chinook lake rainbow
Sex trout trout salmon trout trout
Year 1 (89-90)
female 0 4 29 25 0
male 0 6 34 28 0
unknown 1 10 24 143 3
Year 2 (90-91)
female 0 12 11 14 0
male 0 22 17 26 0
unknown 0 11 25 145 0
26
Table 14. Condition of salmonids observed in commercial gill nets.
brook trout brown trout chinook lake trout rainbow
Condition salmon trout
Year 1 (89-90)
excellent 0 1 2 73 1
poor 0 5 7 39 2
dead 1 14 78 83 0
unknown 0 0 0 1 0
Year 2 (90-91)
excellent 0 6 3 51 0
poor 0 8 8 31 0
dead 0 30 42 101 0
unknown 0 1 0 1 0
27
Table 15. Condition of lake trout captured during four seasons. Summer = 7/1/-8/31. Fall =
9/1 - 11/14. Winter = 11/15 - 3/20. Spring = 3/21 - 6/30. For winter, nets set for yellow perch
and bloater chubs are distinguished.
summer fall winter winter spring
Condition (perch nets) (chub nets)
Year 1 (89-90)
excellent 0 8 11 20 34
poor 0 2 8 14 15
dead 0 11 4 38 30
unknown 0 1 0 0 0
Year 2 (90-91)
excellent 0 13 8 26 4
poor 0 3 6 19 3
dead 0 2 68 18 13
unknown 0 0 1 1 0
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Figure 1. Form used to record data.
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Figure 3. Incidental catches of three species when the target species was yellow perch. Each
symbol represents one gang of nets.
October 5, 1991
TO: Richard Hess, Illinois Department of Conservation
FROM: William H. Horns, Illinois Natural History Survey
SUBJECT: Additional figures showing data from F-103-R.
You requested additional figures illustrating data from Federal Aid Project F-103-R, Inci-
dental Catch of Salmonids in Commercial Gill Nets in Illinois. You were interested in illustra-
tions of possible relationships between incidental catch rates and two variables: temperature and
depth. I hope that the figures shown here will meet your needs.
For chinook salmon and brown trout, only data for fall (September 1 through November
14, each year) are shown because that was the season when most of the incidental catch
occurred. For Lake Trout, data for all seasons are shown. In all three figures, only data for
single-night sets are shown; in that way confounding effects of set duration were eliminated.
cc: David Philipp, Edward Hammer
Incidental Catch of Salmonids in Commercial Gill Nets in Illinois 1
Federal Aid Project F-103-R
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Figure 1. Fall catch rates of chinook salmon and brown trout plotted with temperature. Catch
rates are expressed as number of fish per 1000 feet of net per night. Only data for single-night
sets during fall (September 1 - November 14) are shown. Data for 1989 and 1990 are identified.
Each point represents one gang of nets.
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Figure 2. Fall catch rates of chinook salmon and brown trout plotted with depth. Catch rates are
expressed as number of fish per 1000 feet of net per night. Only data for single-night sets during
fall (September 1 - November 14) are shown. Data for 1989 and 1990 are identified. Each point
represents one gang of nets.
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Figure 3. Catch rates of lake trout during all seasons plotted with depth and temperature. Catch
rates are expressed as number of fish per 1000 feet of net per night. Only data for single-night
sets are shown. Each point represents one gang of nets.
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